and isorhamnetin-3-O-glucoside) were isolated from the aerial parts of Chuquiraga spinosa (R. et P.) D. Don (Asteraceae). The identification of the compounds was carried out by HPLC/DAD, HPLC/MS and NMR analysis. These compounds may be useful in the chemotaxonomy of the genus and species.
The tribe Mutisieae (Asteraceae) comprises some species used in South American folk medicine and for the treatment of various diseases. Chuquiraga is a New World genus with 25 species distributed in the Andes mountains and Patagonia of Chile and Argentina [1] . C. spinosa (R&P) Don. (Asteraceae) is an herbaceous plant widespread in the west Peruvian Andes between 3000 and 4500 m of altitude. This plant, commonly called huamanpinta, is used in folk medicine for the treatment of several infectious and inflammatory diseases [2] [3] [4] , mainly against prostatic pathologies, as a diuretic and vermifuge [5] , and against respiratory diseases [6] .
To date, only two phytochemical studies have been reported for this plant. From the leaves, three flavonol glycosides, kaempherol-3-O-rutinoside, kaempherol-3-O-glucoside and quercetin-3-Orutinoside, have been identified [7] , whereas from the essential oil, 70 components were detected [8] . Therefore, as part of the research of Peruvian plants carried out in our Department [9] , we report here on the identification, isolation and structure elucidation of nine flavonoids from the aerial parts of C. spinosa. These compounds are of use for chemotaxonomic surveys of plant genera and families because of their almost ubiquitous presence in vascular plants.
The plant extracts were submitted to HPLC/DAD and HPLC/MS analyses in order to obtain a complete characterization. There were no differences, from a qualitative point of view, between the methanol, 50% aqueous methanol, and water extracts. The UVvisible spectra of nine components showed absorbencies typical of flavonols (quercetin and kaemperol derivatives) [10, 11] .
Investigation of the methanolic extract of C. spinosa led to the identification of six flavonoids (2, 4, 5b, 6, 8 and 9). Analytical and preparative HPLC-DAD: Analysis of C. spinosa extracts was performed using a Waters W600 liquid chromatograph equipped with a DAD detector (Milford, MA, USA). Flavonoids were separated by using a 150 x 3.9 mm i.d., 4 μm Nova-Pak C-18 column (Waters) operating at 25ºC. Detection was between 210 and 500 nm. Gradient elution was used by varying the proportion of acetonitrile and water containing 0.5% (v/v) acetic acid ( Table 2) ; flow rate was 1 mL min -1 . Using the same instrument, preparative separation was achieved with a Waters Symmetry Prep RP18 6 μm (300 mm x 78 mm), at a flow rate of 4 mL/min, eluting under isocratic conditions (25 min) with acetonitrile and water containing 0.5% (v/v) acetic acid (5:95).
HPLC/DAD/MS analysis:
HPLC/DAD/MS analysis was performed using a HP 1100L liquid chromatograph linked to a HP 100 MSD mass spectrometer with an API/electrospray interface (Agilent Technologies, Palo Alto, CA, USA). The mass spectrometer operating conditions were: gas temperature, 350ºC; nitrogen flow rate, 10 L/min; nebulizer pressure 30 psi; quadrupole temperature, 25ºC; capillary voltage, 3500 V. The spectrometer was operated in negative mode at 12 eV.
Quantification of individual flavonoids:
The three dried extracts (10 mg) were dissolved in 1 mL of a corresponding solvent using a subsonic bath, followed by filtration through a Millipore® filtration unit type HV 0.45 μm for subsequent HPLC-UV determination. The injected volume of each sample was 20 μL. Quantification of individual flavonoids was directly performed by HPLC/DAD using an eight-point regression curve (r 2 > 0.999) in the range 1.5-500 μg of rutin, as reference compound. Validation of the method was realized in agreement with EMEA note guidance on validation of analytical methods [15] . The 50% methanol extract, on being chromatographed on a column of Sephadex G-10 (i.d. 2x50 cm), eluted with MeOH 20%, gave 12 subfractions (1→12). Purification of subfraction 3 by prep. HPLC using acetonitrile-0.5% acetic acid (5:95) as mobile phase yielded compounds 1, 3 and 5a. These compounds showed a satisfactory purity (>95%), as evidenced by NMR and HPLC analysis. The identification of these compounds was achieved by HPLC/DAD, HPLC/MS, 1 H NMR and 13 C NMR analysis.
